A novel mutation in the thyrotropin (TSH) receptor gene causing loss of TSH binding but constitutive receptor activation in a family with resistance to TSH.
Resistance to TSH is a syndrome due to reduced responsiveness of the thyroid gland to biologically active TSH. Inactivating mutations of the TSH receptor (TSH-R) have been detected in several cases of resistance to TSH, both partial and complete, sporadic and familial. In this study, we describe a family with the presence of resistance to TSH responsible for euthyroid hyperthyrotropinemia in two siblings from consanguineous parents. By direct sequencing of the TSH receptor gene, we identified a new mutation responsible for the substitution of an arginine with a cysteine at position 310, in the extracellular domain of the TSH-R. The mutation was homozygous in two brothers; heterozygous in both parents, an uncle, and an unaffected brother; and absent in the other unaffected brother. When stably transfected in Chinese hamster ovary cells, the Cys310 mutant TSH-R showed loss of response to TSH in terms of cAMP stimulation. However, a constitutive activity in terms of basal cAMP production was detected in the Cys310 mutant, compared with the wild-type TSH-R. Our data suggest that such a Cys310 TSH-R mutant may determine both the TSH resistance and the clinical euthyroidism detected in this family.